RECO 06 JAN 2005 



WIPO 



Europaisches 
Patentamt 



European 
Patent OfTice- 



Office europeen 
des brevets 



Bescheinigung Certificate Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprQnglich eingereichten 
Fassung der auf dem nSch- 
sten Blatt bezeichneten 
europaischen Patentanmel- 
dung Qberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fixes d 
cettgt, attestation sont 
conformes ^ la version 
initialement d6pos6e de 
la demande de brevet 
europeen sp^dfiee a la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n" 

03104645.1 J 



PRIORITY 
DOCUMENT 

SUBMITTED ORTRANSMnTED 
COMPLIANCE WITH RULE 17.1(a) OR Cb) 



Der P resident des EuropSlschen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le Pr^ldent de i^Office europeen des brevets 
p.o. 



RCvan Di]k 



-^EST AVAILABLE COPY 




Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Anmeldung Nr: 

Application no.: 03104645.1 



Demande no: 



Annteldetag: 

Date of filing: 11.12.03 
Date de dSpot: 



Anmel der/Appl IcantC s)/DemandeurC s) : 

Koninklijke Philips Electronics N.V. ... 
Groenewoudseweg 1 
5621 BA Eindhoven 
PAYS-BAS 



Bezelchnung der Erf IndungAltle of the 1nvent1on/T1 tre de V Invention: 
(Falls die Bezelchnung der Erflndung nicht angegeben 1st, slehe Beschrelbung. 
If no title Is shown please refer to the description. 
SI aucun titre n'est Indiqufi se referer a la description.) 

Embedding of signal dependent properties in a media signal 

In Anspruch genommene Prloriat(en) / PrIorltyCles) claimed /Pr1or1t6(s) 
revend1qu€e(s) 

Staat/Tag/Aktenzelchen/State/Date/Flle no./Pays/Date/Num6ro de d6p6t: 



Internationale Patentklassif Ikati on/In ternatlonal Patent Classification/ 
Classification Internationale des brevets: 

H04N7/00 

Am Anmel detag benannte Vertragstaa ten/Contracting states designated at date of 
flllng/Etats contractants d^slgn^es lors du d£pdt: 

AT BE BG CH CY CZ DE DK EE ES FI FR GB 6R HU IE IT LU MC NL 
PT RO SE SI SK TR LI 



03104645.1 

EPVEPO/OEB Form 1014.2 - 01.2000 7001014 



2 



PHNL031429EPP 

1 

Bnbedding of signal dependent propoties in a media signal 



11.12^003 



The piesent invention genoally xelatBS to the field of distdbuting media 
sdgnals'and more particularly to a method, device, signal, system, and computer program 
product for simpliiSdng distribution of a processed media signal and ameflmd and device for 
distributing a media signaL 



It is -widely known to watmnaik media signals in order to prevent illegal 
copying and distribution of tiie media signals, and/or trace iUegally distributed content In 
this way a rightaa owner of a media signal can detect if for instance copies of a media signal 

10 have been illegaUy made. A media signal is ofken a video or an audio signal, but it Aould be 
realized that media signals are in no way limited to these two types of signals. 

With tiie introduction of Internet, there has been a revolution witiiin flie field 
of distribution of media content, througji allowing downloading of media signals fiom 
Electronic Content DeUvery Systems. A content provider can flien have a database of 

15 different media signals and deUver copies of these to different users via liie Internet The 

content is then often compressed according to some compression scheme, like AAC audio or 
MPEG-2 video. A purchaser of tfiis content iJien often expects an instantaneous or direct 
deUvery of or access to the content In order to safeguard illegal copying of these media 
signals it is tiien necessary to watermark each copy distiibuted witii a possibly unique 

20 watermark. 

Watermaridng can however in many cases be relatively time consmnmg and 
involve complex computing operations, which means tiiat if watermarkmg is performed just 
before deUvery of a media signal there can be considerable delays m the deUvery. 

One way of reducing this deUvery delay is to immediately watermark and 
25 compress a signal at tiie time of creation. WOl/06703 describes deUvery of audio content 

where a signal is watennarked at tiie time of creation and then conq)ressed before deUvery to 
a network distributor, fiom where it is being distributed to different cUents. 

However, it is fiirthermoie often desirable to watermadc the deUvered signal as 
late as possible in order to include such information as the identity of the cUent orders 
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2 11.125003 
the media signal, which cannot be done until the cKent has been identified by him/her placing 
an Older for die c(mtent This infoimati(m in the watemiaik can then be 
tracking of the content It is furthermore often desirable to peifonn the campression after the 

wateonaddng^ in \^ch case this also has to be made as late as possible. Also this 
5 cooqiressian of the media signal can be time consuming. The quality of the signal delivered 
can often also be selected by the client, in which case it would also be advantageous to 
provide the comprKsion into a delivaable format as late as possibleTThis means that if a 
contoit provider is to deliver many copies of a media signal at the same time to different 
diems, the watermaridng and compression process for each copy of the media signal will 
10 take a long time if these processes are performed late, which can lead to many clients 

receiving their ordered media signal after a considerable delay, vi*dch is in many cases not 
acceptable. 

However, if pie-calculations relating to the compression and/or watermarking 
are made beforehand, tiie watermarking and/or compression performed at the time of receipt 
15 of an order for media content is speeded up considerably. The results of these pr«- 

computations in relation to a media signal then have to be stored, which requires additional 
memory space. There would also be required a feirly complex database management system 
to kcqp track of \n*uch results of different pre-calculations belong to what media signals. 

There is therefore a need for providing watermaddng and/or compression of a 
media signal that is faster, wlule at the same time keeping the storage space for tiie additional 
data as low as possible and enabling a simpler ^jrstem for locating the additional content 

ft is thus an object of the present invention to provide &stBr watemiaiking 
and/or conqnession of a media signal at the time of deliveiy \«*ile teeping the additional 
storage space needed for additional data resulting jfrom pre-calculations as low as possible, 
and possibly avoiding conq)lex database manag^tnent protocols. 

According to a first aspect of die present invention, tiiis object is adiieved by a 
method of sunplifymg distribution of a processed media signal compdsing the steps o£ 

(a) ^Bterminmg at least one set ofsignaldependraitproperties of amedia signal 

O^) embedding signal dependent properties in the media signal, and 

(c) storing the thus modified media signal, such that the signal dependent 

properties can be extracted and used for processing the media signal when die media signal is 
to be distributed. 
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Accoiding to a second aspect of the present invention, Ihis object is also 
achieved by a method of distributing a processed media signal comprising the steps of: 

(d) reeving a modified media signal, ^ch has been obtained by embedding at 
least one set of signal dependent properties related to the media signal in the media signal, 

(e) extracting at least one set of signal dependent properties ftom the modified 
media signal, 

{f) processi3Qg said media signal using said set of signal dependent prop^es, and 

(j^ providing the thus processed media signal fiir at least one recipient 

According to a third aspect of the present invention, this object is furfhennore 
achieved by a device for sinqilxfying distribution of a processed media signal comprising: 

at least one properti^ determining unit for detmnining a set of signal 
dependent properties of a media signal, and 

an embedding unit for embedding signal depen^t properties in the media 
signal in order to provide a modified media signal, 

such that the signal dependent properties can be stored with the media signal 
for later use in processing the media signal when it is to be distributed. 

According to a fourth a^ect of the present invention, this object is 
furthermore achieved by a device for distributing a media signal comprising: 

an extracting unit arranged to retcieve a modified media signal fi»m a media 
signal storage, which modified media signal has been obtained by embedding at least one set 
of signal dependent properties related to the media signal in said media signal, and extract at 
least said one set of signal dependent properties, and 

at least one signal processing unit arranged to process said media signal using 
said set of signal dependent properties, 

such that the thus processed media signal can be provided for distribution to at 

least one recipient. 

The object according to the present invention is further achieved by a signal 
according to claim 29, a system according to claim 30, and a computer program product 

according to claim 31 . 

By embedding a set of signal dependent properties in the media signal 
considerable storage space is saved compared to if fliese properties were to be stored 
separately. There is furthermore a reduced risk of exchanging properties associated with one 
media signal for properties associated with another media signal, which can be die case if the 
properties are stored separately. This also simplifies the management and architecture of 
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storing a media signal with associated signal dependent properties, which is an advantage if 
the media signal is to be disbibated fiom diffident physical locations. 

Claims 2, 14 and 25 are directed towards signal compression according to a 
first coniprffision scheme and providing signal dependmt properties for tins signal 
compr^sion, which allows ftster compression at the time of delivery and also makes it 
possible to provide varied compression levels jGar different output signals. 

Claims 3 and 15 are directed towards providing an altmiative set of signal 
dependent properties associated with a second corxtpression scheme, which allows, in 
addition to fester conotpression and variable conq^ression levels, also the selection of different 
types of compression of the media signal. 

Claims 5, 17 and 25 are directed towards watermarking the media signal and 
providing signal dependent properties for this watermarking, which allows fester 
watermarking at the time of delivery. This watermarking is additionally well suited for 
forensic tracking. 

Claims 6, 10, 18 and 22 are directed towards embedding using a reversible 
watennarkmg technique, which essentially restores the original media signal. In this way 
transcoding and potential introduction of artefacts are avoided. 

Claims 8, 19 and 23 are directed towards using a buried data channel 
technique, which introduces a channel for the signal dependent properties that has a higher 
edacity. 

The geneiral idea behind the invention is thus to provide signal dependent 
properties embedded in said media signal that speeds up processing of the media signaL In 
this way storage space is saved. 

These and other aspects of the invention will be apparent fix)m, and elucidated 
with reference to the embodiments described hereinafter. 

The present invention will now be explained in more detail in relation to the 
enclosed drawings, by way of example, where 

Fig. 1 shows a block schematic of a first device for simplifying distribution of 
media signals and a second device for distributing media signals according to a first 
embodiment of the invention. 

Fig. 2 shows a flow dbart of a method of smq)lifying distribution of media 
signals that the first device in Fig. 1 is working according to. 
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Fig. 3 shows a flow dmrt of amettiod of distribotioii media signals that the 
second device in Fig. 1 is woddng according to. 

Fig. 4 shows a hlock schematic of a watemiaiking unit that can be used in Ifae 

second device in Fig. 1, 

5 Fig. 5 shows a block schonatic of an altaiiative first device for simpliQfing 

distribution of media signals and an alternative second device for distributing media signals 
acconling to a second embodiment of the invention. 

Fig. 6 shows a flow diart of a m^od of siniplifying distributioo of media 

signals that Ihe first alternative device in Fig. 5 is woddng according to, 
JO Fig. 7 diovro a flow diartofamelhodofdistributionnaedia signals ftat the 

second alternative device in Fig. 5 is woddng according to, and 
Fig. 8 shows a computer program product. 

The present invention relates to Hob field of providing watennadcs in and 

15 compression of media signals and is especially arranged for provision of watermarics in 
electronic media signal delivery systems. 

According to a first embodiment of the invradion, fig. 1 shows a blodc 
schematic of such an electronic media deUvery system conaprising a first device 10 for 
simplil^g distribution of a processed media signal, which is connected to a second device 

20 20 for distributing the processed media signaL The preset invention is based on die 

understanding that different types of processing operations relating to media signds, like 
watermarking and compression, can be divided into different parts, ^ere some operations 
can be provided or performed beforehand and others can be praf ormed when Ihe processing 
is needed to be performed. The purpose of the devices in fig. 1 is therefore, in the preferred 

25 embodiment of the invention, to deUver a media signal y when a user requests such a signal, 
which media signal is compressed and watermarked However the actual compression and 
watermarking are not finalized until a request for deUvery is received. If the watermarking 
and compression of the media signal is all made at the time of receipt of an order there wiU 
however be considerable delays in the deUvery, which a cUent wiU normally not accept 

30 According to the present invention there are therefore perfonned pre-calculations before the 
request is received, which pre-calculations are then used in the finalizing of the watermaridng 
and compression performed at the time of deUvery of the media signal. 

The fimctionmg of the first device 10 will now also be described in relation to 
fig. 2, which shows a flow chart of the mettiod die device is woddng according to. The 
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method according to Ifae mvention dms starts with a raw unprocessed or unconqiressed media 
signal X, whidi in flie prefetred embodiment is an aodio signal having the PCM format (Poise 
Code Modulation). The media signal x is thus an audio signal, but it should be rralized that 
the invraition is m no way Umiled to these types of signals. It can for instance also be appUed 
to video signals. The working of die first device 10 is peifomied off-line or before a request 
for ddivwy is received. The unprocessed media signal x is therefore provided to a first 
properties determining unit in the form of a watermark pie-calculattng unit (WPC) 12, to a 
second properties determining unit m the form of a conqiression pre-calculating unit (CPC) 
14 and to an embeddmg unit m the form of a reversible watemiaddng unit (RW) 1 6. The 
watermark pre-calculating unit 12 determines a first set of watermarking properties w that are 
based on the media signal x to be watermarked, step 30. The compression pre-calculating unit 
14 determines a second set of con^ression properties a of the unprocessed media signal x to 
be used in the compression of the media signal, step 32. Both these sets of properties w and a 
are then provided to the reversible watermarking unit 1 6, which embeds these properties in 
the uiiprocessed media signal using reversible watennaric encoding in order to obtam a 
modified media signal x', step 34. The reversible watermarking unit 16 then stores the 
modified media signal x' in a media signal storage or database DB 18, step 36. 

By ranbedding the different sets of propoties in the media signal considerable 
storage space is saved compared to if these properties were to be stored separately. There is 
furthermore a reduced risk of exchanging properties associated with one media signal for 
properties associated wifli aootiier media signal, which can be the case if the properties arc 
stored separately. This also sunplifies the management and architecture of the database in 
that it is possible to avoid complex database management protocols, in*ich is an advantage if 
the media signal is to be distributed fixim difierent physical locations. The media signal is 
fimhermore playable, which means that tite correctaess of the signal can easily be checked 
when it is to be delivered. 

How the devices according to fig. 1 are woikmg Tidien a request for a media 
signal is received will now be ecq)lained with Tefereace bemgmade to fig. 1 and 3, which 
latter figure shows a flow chart of the method the second device is working accordmg to. In 
this part of the mvention, the device 20 is tiins workhig on-line. When fbs second device 20 
receives a request for a certain media content; die second device 20 retrieves the modified 
media signal x' firan die database 18 of the first device 10, step 38, where die modified 
media signal is forwarded to an extracting unit m die form of a reversible watermaddng 
decoding unit (RWD) 22. The reversible watermarking decoding unit 22 dien extracts both 
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the sets of properties w and a ftom flie modified media signal, step 40. The reversible 
^ratermaddng decoding tmit 22 then siqiplies die first set of signal dependent properties w to 
a first processing imit in tiie fomi of a watermark embedding nnit (WE) 24 and flie second set 
of signal dependent properties a to a second processing unit in the form of a signal 
conqjression unit (C) 26. The reversible watermaridng decodmg unit 22 also restores die 
improcessed media signal X, step 42. Thereafter die watermaric anbedding unit 24 emb^ 

unique watermark in tiie restored media signal x using the signal dependent properties w, step 
44, and sappUes die thus wateimariced signal Xwto die signal conqpression unit 26. which 
compresses die watermarked signal Xw using die second set of signal dependent properties a 
for providing die output signal y, step 46. The signal compression unit 26 thereafter deUvers 
die watermarked and confessed output signal y to flie dient, step 47. 

According to the above-mentioned mediod it is possible to quiddy deUver a 
media signal to a client. Naturally die same signal can be deUvered to several different 
cUents, each having a different unique watermark. However, die watermarks have dien all 
heen generated using die same set of signal dependent properties. When perfimmng die 
compression in die above-described way it is possible to provide varied compression levels 
for different output signals, while stiU enabling die provision of a fest compression. The 
ou^ut quality can be selected by simply selecting an appropriate bit rate. Smce die 
processing in die second device is performed on a "raw" PCM signal, ttanscoding and 
potential introduction of arte&cts are avoided. 

The reversible watermarking unit and the reversible watermarking decoduig 
unit can be based on inserting die additional data, i.e. die sets of properties onto remapped 
anq)Utude values of die unprocessed media signal. According to diis technique die output 
signal ftom die embedding has die same format as die irjrat signal for die embedding, and die 
original signal can be reconstructed in an at least close to bit-exact manner. One such 
technique is described in more detail m European Patent AppUcation No. 03100093.8, which 
is herein incorporated by reference. This document also describes how a reversible 
-watermarking decoding unit would work. This technique provides a data channel having a 
capacity of about 1 bit per sample of die urq»rocessed media signal, which corresponds to a 
bit rate of about 44 kbit^s, wMdi is enough for allowing die insertion of at least two sets of 

signal dependent properties. 

The second set of signal dependent properties that are determined beforehand 
are such dungs as psydio-acoustic properties, such as masking direshold parameters for use 
in die different subbands of die conqaressed signal to be deUvered. These calculations are 
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relatively time consuming but as they are based cm the properties of the signal, tihey can be 
made beforehand. When flie compression unit then compresses the media signal it can work 
fester because the properties have been determined beforehand In the preferred embodiment 
the coiTQiression sdieme used is AAC, although the invmtion is not limited to this scheme. 
5 The scheme can finr instance alternatively be MP3. AAC provides bit rates of approximately 
13 Ws for this second set of signal depmdent properties. Other possible properties than 
masking threshold parameters that can be used for the compression can be quantization levels 
and scale fectors. 

The first set of signal dependent properties that are determined beforehand are 
10 such things as psycho-acoustic properties such as masking threshold parameters for use in the 
watermarking process. These calculations are relatively time consuming but as they are also 
based on the properties of the signal, they can be made beforehand. When the watermark 
embedding unit then watermarks the media signal it can work fester because the properties 
have been determined beforehand. More details of one watermarking scheme will be given 
15 later, for which example bit rates of approximately 7 kb/s are provided 

Given the above mentioned bit rates of the dififerent sets of signal dependent 
properties it can thus be seen that the reversible watermaddng channel edacity is large 
enough to include both these sets of signal dependent properties. 

How an actual watermark embedding unit can be made to work will now be 
20 described with reference being made to fig. 4, which shows a block schematic of an envelope 
modulation watermark embedding unit 24. The device is a device for vratermaddng of signal 
samples, like for instance of audio signal samples like PCM san^les. This is however just 
one example of the type of signals in which watermarking according to the invention can be 
performed. The watermark embedding unit 24 includes a bandpass filtOT 50, vi^ch filters the 
25 media signal x[n] and provides the filtered signal Xb[n] to a multiplying unit 48, v«*ich also 
receives a watermark wm[n] and multiplies the watermark wm[n] with the filtered media 
signal Xb[n]. The output of the multiplying unit 48 is connected to a scaling unit 52, which 
scales the output signal from the multiplying unit 48 with a scaling parameter a and provides 
it to an adding unit 54, which also receives tihe media signal x[n]. The output of the adding 
30 unit 54 is thm the watermaiked media signal x[n]. The scaling fector a is controlled by a 
signal w[n], which signal is made up of the first set of signal dependent properties. These 
properties are in this exanople decided based on a psycho-acoustic model of the human 
hearing system in order to ensure that the watermark is not perceptible to a user or client or 
provided beneath a masking threshold of the signal x[n]. These properties, which are highly 
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dependent an Ihe media signal x. are therefore calculated beforehand. The calculation of 
these properties is quite compleat and time demanding, but is however only needed to be 
made once fiir eadi signaL Also the ban^ass filtered signal Xb[n] is fixed in flie sense that it 
is not influenced by the watramark and can just as well be calculated beforehand. This will 
make the watemiaik embedding unit simider m structure. It diould be realized 
wnlyrm»rVinE prrTperties dependent on the media signal are not limited to being based on a 
psycho-acoustic model of the humm hearing system. In case ttie media signal is a video 
signal an appropriate psycho-visual model of flie human visual system is used. The model is 
therefore a model of a human sensing system. More detail iibout the specific watemwridng 
technique shown in fig. 4 can be found in the document, "A temporal domam audio 
watennarldng technique", by AwekeNegash Lemma, Javier Aprea, Werner Oomen and Leon 
van de KerkhoC IEEE ■Ransactions on Signal Processing, -^iril 2003, Vol. 51, page 1088- 
1097, whidi is herein incorporated by reference. 

Fig. 5, 6 and? are directed towards a second embodhnent of the present 
invention. The devices in fig. 5 are generally the same as the devices m fig. 1, therefore only 
the differences wiU be described here. Instead of a reversible watennaridng unit (RW), the 
first device 10 includes a buried data channel providing unit (BDCP) 56 and mstead of a 
reversible watermarking decoding unit (R.WD) Ihe second device 20 includes a buried data 
cbamel extracting unit (BDCE) 58. With reference now being made to fig. 6, the watermaric 
pre-calculating unit 12 as before detetmmes a first set of watermarkmg properties w that are 
based on the media signal x to be watermarked, step 60. The conqjression pre-calculating unit 
14 determines a second set of compression properties a of the unprocessed media signal x to 
be used in the compression of the media signal, step 62. Both these sets of properties w and a 
are then provided to the buried data channel providing unit 56, which creates a buried data 
chamiel in the media signal and inserts these properties in the channel in order to obtam a 
modified media signal x% step 64. The buried data channel providing unit 56 then stores the 
modified media signal x' in the database 18, step 66. Reference is now being made also to 
fig. 7. When ihe second device 20 receives a request for a certain media content 
corresponding to the media signal x', the second device 20 retrieves the modified media 
signal x' fiom the data base 18 of the first device 10, step 68, where the modified media 
signal is forwarded to an extracting unit in the form of the buried data channel extracting unit 
58. The buried data diannel extracting unit 58 tiien extracts botii the sets of properties w and 
a fiom the modified media signal x', st^ 70. The buried data channel extiracting unit 58 then 
siq^lies the first set of signal dependent properties w to the watennark embedding unit 24 
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and the second set of signal dqiemJent jmqjerties a to 

tiiis embodiment Hie original signal is not restored, but instead some distortion is normaUy 
introduced. This distortion is normaUy not perceptible. Hie slightly distorted media signal x' ' 
is then siq^ilied to Ihe ^ratemaik embedding unit 24. wWch embeds 
5 the media signal x" using the signal dependent properties w, step 72, and suppKes the thus 
watennariced signal x^ to the conq)ression unit 26, which compresses the watermarked signal 
usiug the second set of signal dependent properties a, step 74. The compression unit 26 
tfaeieafier delivras the watermarked and conqiressed output signal y to the client, step 76. 

Since the signal is not restored there might be some permanent distortions 

10 introduced. These distortions might however not be relevant depending on the quality of the 
signal that is to be deUvered. More details about the use of a buried data channel can be 
found in "A variable bitrate buried-data channel for compact disc", by Oomen, A.W. J, 
Groenewegen, MM, van der Waal, R.G. and Veldhuis, RJ^ J., Journal of the Audio 
Engineering Sodely, Vol. 43, No '/a, pp. 23-28, 1995, which is herein incorporated by 

15 reference. 

This second embodiment thus introduces some distortion, but on the odier 
hand a channel having a higher cecity is introduced, whidi means that more signal 
depraident properties can be embedded in the media signal. 

There are a number of modifications that can be made to the present invention 
that was outlined above. There can be several second devices connected to one firet device, 
so that media content can be ordered fiwm several different contact points. The first device 
need fiirthermore nbt include the database, but this can be provided as a scfmate entity. The 
database can furthermore be provided in the second device instead. It is furifaermoie possible 
to provide more than one pair of con5)ression/watecmaik embedding units together that can 
25 provide different uniquely watermarked media signals for different clients. The invention can 
furthermore be provided with only watermaridng or only compression, in ^ch case only 
one set of signal dqiendent properties mig^ht be enibedded in the media signal Moreover, the 
mvention is in no way lunited to reversible watennaikmg or using a buried data channel for 
embedding of signal dependent properties m the media signal, but any suitable encoding 
30 technique can be used for this embedding. 

Another possible variation of the present invention is to embed also a third set 
of signal dependent properties, ^ch are for instance directed towards providmg help for 
compression accordmg to another conopiession scheme. If the second set were directed 
towards AAC, this third set could then be directed towards MPS. Then a cUrait might get to 



20 
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select ^ch coiiq>iession scheme is to be used and the second device would select a 
compression unit according to the selected scheme and use the set of signal dependoit 
properties of tihat scheme to speed vp tite cominession of the media signaL 

As mentioned above, Ifae inventton is not limited to audio signals, but can be 
5 appUed also on other types ofmediasigMs, like video signals. In tfiec^ 

the sigoal dependent properties can include such things as run-codes. 

The present invCTtion has many advantage apart from the ones akeady 

described. The watermaik embedding acoordmg to the invention is particularly weU suited 
for forensic tracking, where watermarics are embedded in files distributed via an Electronic 
10 CtontentDdivery System, and used to track £br instance illegal copied content on the 
Fig. 8 shows a computer program product on a carrier (80). 
It should be noted that tiie above-mentioned embodiments iUostcate rather than 
limit the invention, and fliat tiiose skilled m the art will be able to design many alternative 
onbodiments without dq»rting from the scope of the qipended claims. 
15 In the clainis, any refermce signs placed between pareniheses shall not be 

construed as limiting the clann. The word "comprising" does not exclude die presence of 
elements or steps other tiian tiiose listed in a claim. The word "a" or "an" preceding an 
element does not exclude the presence of a plucaHty of such elements. The invention can be 
implemented by means of hardware comprising several distinct elements, and by means of a 

20 suitably programmed computer. A single processor or oflier (programmable) unit may also 
fiiUBll ihe functions of several m^ns recited in flie claims. 

In the device claim enumerating several means, sevraal of these means can be 
embodied by one and the same item of hardware. The mere feet that certain measures are 
recited in mutually different dependent claims does not indicate that a conibinati(ni of tiiese 

25 measures cannot be used to advantage. 
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CXAIMS: 



1 . Method of siinpUfying distribution of a processed media signal coniprismg the 

steps of: - 

(a) deteimining at least one set of signal dependent properties of a media 

signal (x), 

5 (b) embedding signal dependent properties in the media signal, and 

(o) storing the thus modified media signal (x'), such that the signal dependent 

properties can be extracted and used for processing the media signal when the media signal is 
to be distributed 

IQ 2. Method according to claim 1 , wherein one set of signal dependent properties 

(a) is to be used for simplifying the conopression of the media signal according to a first 
conq>ression scheme. 

3. Method according to claim 2, wherein the step of determining comprises 

15 detemiining another set of signal dependent prqp^es of the media signal that can be used 
for sinq)lifying the compression of the media signal according to a second compression 
scheme and the step of embedding comprises embedding said other set of signal dependent 
prcperties in the media signal* 

20 4, Method according to claim 1, wherein one set of signal depondent properties is 

chosen from a group comprising: perceptual properties, maddng thr^olds, quantization 
levels, scale &ctors and run-levels. 

5. Method according to claim 1, wherein one set of signal dependent projperties 

25 (w) is to be used for simplifying watermaddng the media signaL 



6. Method acccnrding to claim 1 , in which the step of embedding the set of signal 

dependent properties is done using a reversible watennarkmg technique, v/hstG the output 
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signal fix)m the embedding (x') has die same fomiat as the input signal (x) for the embedding, 
andT^ere the origmal signal (x) can be leconstracted in an at least close to bit-exact manner. 

7. Method according to claim 1, wherein the embeddmg is nonri^versible. 

8. Method according to claim 7, wherein the embedding is done in a buried data 
channel. 



9- Method according to claim 1, fbrther comprising the steps of: 

(d) retrieving the modiJGed media signal, 

(e) extracting at lesist one set of signal dependent properties from the modijSed 
media signal, 

(f) processing said media signal rising said set of signal dqiendent properties, and 

(g) providing the thus processed media signal for at least one recipient 



10- Method according to claim 9, wherein, the original media signal is restored in 

an at least close to hit-exact maimer before processing. 

1 1 . Method according to claim 9, wherein the steps of determining, embedding 

and storing are performed before a request for delivery of the media signal is received and the 
steps of retrieving, extracting, processing and providtDg are performed at the time of 
receiving a request for delivery of the media signaL 



12- Method of distributing a processed media signal coniprising the steps of: 

(d) retrieving a modified media signal (x')» which has been obtained by 
embedding at least one set of signal dependent jiroperties related to the media signal in the 
media signal (x), 

(e) extracting at least one set of signal dependent properties from the modified 
media signal, 

(0 processing said media signal using said set of signal dependent properties, and 

(g) providing the thus processed media signal for at least one recipient 

13. Device (10) for sinq)lifying distribution of a processed media signal 

coniprising: 
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at least one properties detennming imit (12 or 14) 

signal dependent properties (a or w) of a media signal (x), and 

an embedding unit (16 or 56) for enabedding signal dependent properties intiie 
media signal in order to provide a modified media signal (x'), 

such that flie signal dependent properties can be stored with the media signal 
for later use in processing the media signal when it is to he distributed. 

14. Device according to claim 13, wherein one pK5)ertiesdetermming unit (14) is 

arranged to detemiine a set of signal dependent properties (a) to be used for simplifjfing flie 
compression of the media signal accordnig to a first compression scheme. 



15. i)eviceaccordmg to claim 14, wherdn one properties deternmnmg unit is 
arranged to determine anotiier set of signal dependent properties of flie media signal lhat can 
be used for simpli^g the compression of flie media signal according to a second 

15 compression scheme and the embedding unit (24) is arranged to embed also these otfier 
signal dependent properties in tiie media signaL 

16. Device according to claim 13, wherdn one set of signal dependent properties 
is chosen firom a group comprising: perceptual pKjperties, masking tioesholds, quantization 

20 levels, scale factors and run-levels. 

17. Device according to claim 13, wherein one properties determmmg unit (12) is 
arranged to determine a set of signal dependent properties (w) to be used for sinq)lifying 
watermarking the media signaL 



30 



18. Device according to claim 13, wherein the embedding unit comprises a 
reversible watermaridng unit (16) where the output signal ftom the embedding (x') has the 
same format as the input signal (x) before the embedding, and where the original signal (x) 
can be reconstructed in an at least close to bit-exact manner. 

19. Device according to claim 13, wherein fbs enabedding unit comprises a buried 
data channel providing unit (56). 
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20. Device according to claim 13, ftrrflier conqnistng a media signal storage (18) 
for storing tiie modified media sigoal (x*). 

21 . Device according to claim 20, fiirlfaer comprising: 
an exbacting unit (22,58) ananged to retrieve ttie modified media signal (x') 

fixMn Hie media signal storage and extract at least one set of signal dependent properties, and 

at least one signal processing unit (24,26) anranged to process said media 
signal using said set of sigoal dependent ])ropaties, 

such that the processed media signal can be provided for at least one recipient 

22. Device according to claim 21 , wherein the extracting unit courses a 
reversible watemiaildng decoding unit (22). 

23. Device according to claim 21, wherein the extracting unit con5)risej a buried 
IS data channel exiiacting unit (58). 

24. Device according to claim 21, wherein one signal processing unit is a 
watermark embedding unit (24). 

20 25. Device according to daim 21, urtierein one signal procereing unit is a signal 

conqiression unit (26). 

26. Device according to claim 21, wherein the properties determining unit and 
embedding unit are set to work before a request for deUveiy of the medb signal is received 

25 and Ihe extracting urdt and signal processing unit are set to woik not before receiving a 
request for deliveiy of the media signal. 

27. Device (20) for distributing a media signal conqntising: 

an extracting unit arranged to retrieve a modified media signal (x*) fiom a 
30 media signal storage (1 8), which modified media signal has been obtained by embedding at 
least one set of signal dependent properties related to the media signal in said media signal, 
and extract at least said one set of sigoal dependent properties, and 

at least one signal processing unit (24,26) ananged to process said media 
signal using said set of signal dependent propertie 
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such that the thus processed media signal can be provided for disteibution to at 
least one recipient 

28. Device according to daim 27, fbrttiercoinprising a media agnalstor^ 
modified media signal (x*). 

29. Signal carrying modified media signal (x*) as geneiatedby any of ttie methods 
of claims 1 or 12. 

30. System (29) for distributing a media signal comprising the devices of claim 13 
and 27. 

31 . Computer program product (80) capable to inaplement any of Ihe methods of 
claims 1 or 12. 
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ABSTRACT: 



The present invention lelates to a mefliod and device for sinqilifytng 
distribution of a processed media sigpal and-a metbod and device for disttibuling a media 
signaL A properties determining unit (12, 14) determines a set of signal dqiendent properties 
(w,a) of a media signal (x). An embedding unit (16) embeds the signal dq)6a^tprop^6S 
in the media signal in order to provide a modified media signal (x'). An extracting unit (22) 
retrieves the modified media signal (x') fi:om a media signal storage (18) and extracts the 
signal dependent properties (w, a). A signal processing unit (24. 26) then processed the media 
signal using the signal dependent properties, such that the processed media signal can be 
provided for distiibution to at least one recipient In this way storage space is saved and the 
conqilexity of an electronic content delivray system is reduced. 
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